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1. Introduction
$G$ $V$ . G-
$V$ . $(G, V)$ f\in C[ .
, $\chi\in \mathrm{H}\mathrm{o}\mathrm{m}(G, \mathrm{C}^{\mathrm{x}})$ $f(gv)=\chi(g)f(v)(g\in G, v\in V)$ $f$
. $V_{f}=\{v\in V|f(v)\neq 0\}$ , $V_{f}$ $G$ ,
$G$- , $V$ $G$- .
$v_{f}$ , $G_{v_{f}}--Z_{G}(v_{f})=\{g\in G|g.v_{f}=v_{f}\}$ . $G_{v_{f}}$ $\text{ }-$
$T_{f}$ . , $T_{f}$ ,
$G^{(f)}=Z_{G}(Tf)/Tf$ , $V^{(f)}=\{v\in V|Tf\cdot v=v\}$ , $f’=f|_{V}(f)$ ,
, $\dim G^{(f)}<\dim G,$ $\dim V^{(f)}<\dim V$ .
Definition Ll $(G, V)$ , $f\in \mathrm{C}[V]$ ,
$(G^{(f)}, V^{(f)})$ .
Definition 1.2 $(G, V)$ , $f\in \mathrm{C}[V]$ , $f$
\mbox{\boldmath $\alpha$} $b_{f}(s)\in \mathrm{C}[s]$ .
$\ovalbox{\tt\small REJECT}(\partial)f^{s+1}=b_{f}(s)f^{s}$ .
, $f^{*}(\partial)$ $f$ $\chi\in \mathrm{H}\mathrm{o}\mathrm{m}(G, \mathrm{C}^{\mathrm{x}})$ , $\chi^{-1}$ $f^{*}\in \mathrm{C}[V^{*}]$
$V$ .
Theorem 1.3 (Gyoja) $(G, V)$ , $f\in \mathrm{C}[V]$ ,
$(G^{(f\rangle}, V^{(f)}),$ $f’\in \mathrm{C}[V’]$ .
(1) $(G^{(f)}, V^{(f)})$ , mG(f) $=\dim V^{\mathrm{t}f)}$ .
(2) $f’$ $(G^{(f)}, V^{(f)})$ .
(3) $f$ $b$- $b_{f}$ $f’$ $b$- $b_{f}’$ , . , $b_{f}(s)=$
$a(s+\alpha_{1})\cdots(s+\alpha_{d}),$ $b_{f}’(s)=b(s+\beta_{1})\cdots(s+\beta_{d’})$ $(a, b\neq 0),$ $d=d’$ ,
$i$ $\alpha:\equiv\beta-$ $(\mathrm{m}\mathrm{o}\mathrm{d} \mathrm{Z})$
, ,
.











$(G, \rho, V)$ , $f\in \mathrm{C}[V]$ .
$f$ $\chi\in \mathrm{H}\mathrm{o}\mathrm{m}(G, \mathrm{C}^{\mathrm{x}})$ $\chi(g)=(\det\rho(g))^{\deg f/\dim V}$ , ,
$V_{f}=\{v\in V|f(v)\neq 0\}$ $V$ , $V_{f}$ ( )
$V_{f}$ , $v_{f}$ $V$ . , \mbox{\boldmath $\alpha$}
$f^{k}(k\in \mathrm{Z}_{>0})$ $\blacksquare$ , $f^{k}$ \mbox{\boldmath $\alpha$} $b_{k}(s)$
$b(s)=b_{1}(s)$ , $b_{k}(s)=b(ks+k)b(ks+k-1)\cdots b(ks)$ , $f$
.
T [7] , \mbox{\boldmath $\alpha$} . \mbox{\boldmath $\alpha$} [6]
6.
$GL_{m}f*\text{ }|1l.*\text{ }\mathrm{f}\mathrm{f}\text{ }%\mathrm{f}\mathrm{t}^{v}k_{\Re,V(m)\}1m\text{ }\overline{\mathrm{n}}l*\dot{\text{ } }\mathrm{K}\mathrm{s}\text{ }\mathrm{M},I_{m}\}\mathrm{h}m}^{\text{ },\text{ }\llcorner^{}\mathrm{f}\mathrm{f}\text{ }\mathrm{A}\backslash \text{\‘{e}} \text{ }\ovalbox{\tt\small REJECT} \mathrm{t}\backslash }\text{ }_{}^{}\mathrm{b}\backslash J\mathrm{T}\text{ }\mathrm{f}\mathrm{l}\mathrm{t}^{}B\text{ }v_{f},G_{v_{f}},\mathfrak{g}[7][6]$
.
0\mbox{\boldmath $\varpi$}
. $\mathrm{T}^{m}=\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1}, \ldots,t_{m})\in GL_{m}\},$ $S\mathrm{T}^{m}=\mathrm{T}^{m}\cap SL_{m}$ , $\iota^{\mathrm{t}f)}=\mathrm{L}\mathrm{i}\mathrm{e}(G^{(f)})$,
$\iota_{f}=\mathrm{L}\mathrm{i}\mathrm{e}(T_{f})$ .
2.1 (1) $(H\cross GL_{m},\Lambda_{1}\otimes\Lambda_{1},V(m)\otimes V(m))$
$H$ $GL_{m}$ . $H$ $T_{H}$ $GL_{m}$
.
$(G, V)$ $=$ ($H\mathrm{x}GL_{m}$ ,Mat(m)),
$(h,g).X=$ $hX{}^{t}g$ ,
$f$ $=$ $\det X$,
$v_{f}$ $=$ $I_{m}$ ,
$G_{v_{f}}$ $=$ $\{(h, \%^{-1})\in H\mathrm{x}GL_{m}|h\in H\}$ ,
$.T_{f}$ $=$ $\{(t,t^{-1})|t\in T_{H}\}$ ,
$Z_{G}(Tf)$ $=T_{H}\mathrm{x}Z_{GL_{m}}(T_{H})$ .





$=$ $\{(t \iota \mathrm{Y})\in \mathrm{M}\mathrm{a}\mathrm{t}(m)|t\in \mathrm{I}^{l},\mathrm{Y}\in \mathrm{M}\mathrm{a}\mathrm{t}_{m-l}\}$,
$\simeq$ $\mathrm{C}^{l}\oplus \mathrm{M}\mathrm{a}\mathrm{t}(m-l)$ .
,
$(G^{\mathrm{t}f)},V^{\mathrm{t}f)})$ $=$ $(\mathrm{T}^{l}\mathrm{x}GL_{m-l}, \mathrm{C}^{\mathrm{t}}\oplus \mathrm{M}\mathrm{a}\mathrm{t}(m-l))$,
$(t,g).(v,\mathrm{Y})$ $=$ $(tv,\mathrm{Y}{}^{t}g)$ $(v=\mathrm{t}v_{1},\ldots,v\iota)\in \mathrm{C}^{l})$ ,




$\tau*\mathrm{a}\mathrm{e}$ $h^{\backslash }\grave{\mathrm{b}}k\emptyset*\beta_{\backslash \backslash }g\mathrm{y}\mathrm{g}\Re \mathrm{g}$ $1$ ,
. , , $\mathrm{Z}$ , $b_{f}(s)$ $\nu_{f}(s)$
. ,
.
22(2) $(GL_{n}, 2\Lambda_{1}, V(n(n+1)/2))$
$(G,V)$ $=$ $(GL_{n}, \mathrm{S}\mathrm{y}\mathrm{m}_{7\iota})$ ,




$v_{f}$ $=$ $(I_{l} I_{l})$ ,
$\mathfrak{g}_{v_{f}}$
$=$ $\{(\begin{array}{ll}A BC -{}^{t}A\end{array})|A\in \mathfrak{g}1_{\iota;}B,$ $C\in \mathrm{A}1\mathrm{t}_{l}\}\simeq 0_{2l}$ ,
$T_{f}$ $=$ $\{(t t^{-1})|t\in \mathrm{T}^{l}\}$ ,
$Z_{G}(T_{f})$ $=$ $\mathrm{T}^{2l}\subset GL_{2l}$ ,
$G^{\mathrm{t}f)}$
$\simeq$ $\{(t I_{l})|t\in \mathrm{T}^{l}\}\simeq \mathrm{T}^{l}$ ,
$V^{(f)}$ $=$ $\{(\mathrm{Y} \mathrm{Y})|\mathrm{Y}=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(v_{1}, \ldots, v\iota)\}\simeq \mathrm{C}^{l}$ ,
,
$(G^{(f)}, V^{(f)})$ $=$ $(\mathrm{T}^{l}, \mathrm{C}^{l})$ ,
$t.v$ $=$ $tv$ $(t\in \mathrm{I}^{\mathrm{A}}, v=\mathrm{t}.v_{1}, \ldots, v\iota)\in \mathrm{C}^{l})$ ,
$f’$ $=$ $(v_{1}\cdots v\iota)^{2}$ .
\mbox{\boldmath $\alpha$}
$b_{f}(s)$ $=$ $(s+1)(s+3/2)\cdots(s+(2l+1)/2)$ ,
$b_{f}’(s)$ $=$ $(s+1)^{l}(s+1/2)^{l}$ ,
,






$=$ $\{(\begin{array}{lll}0 -{}^{t}a -\mathrm{b}b A Ba C -{}^{t}A\end{array})|a,$ $b\in \mathrm{C}^{l},$ $A\in \mathfrak{g}1_{l},$ $B,$ $C\in \mathrm{A}1\mathrm{t}_{l}\}$ ,
$T_{f}$ $=$ $\{(^{1}t\vdash_{t^{-1}})|t\in.\mathrm{T}^{l}\}$ ,
$Z_{G}(T_{f})$ $=$ $\mathrm{T}^{2l+1}\subset GL_{n}$ ,
$G^{(f)}$
$\simeq$ $\{(^{a}t+_{I_{l}})|a\in \mathrm{T}^{1},t\in \mathrm{T}^{l}\}\simeq \mathrm{T}^{l+1}$ ,
$V^{(f)}$
$=$ $\{(^{v_{0}}+_{\mathrm{Y}}\mathrm{Y})|v0\in \mathrm{C},\mathrm{Y}=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}.(v_{1}, \ldots,v_{l})\}\simeq \mathrm{C}^{l+1}$,
.








$(G^{(f)}, V^{(f)})=$ $(\mathrm{T}^{l+1}, \mathrm{C}^{l+1})$
$t.v=$ $\mathrm{t}t_{0}^{2}v0,t_{1}v_{1},$ $\ldots,t_{l}v\iota)$ ,
$(t=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{0}, \ldots,t\iota)\in \mathrm{T}^{l+1}, v=\mathrm{t}v0, \ldots,v\iota)\in \mathrm{C}^{l+1})$,
$f’=v\mathrm{o}(v_{1}\cdots v\iota)^{2}$ .
,
$b_{f}(s)$ $=$ $(s+1)(s+3/2)\cdots(s+(2l+2)/2)$ ,
$b_{f}’(s)$ $=$ $(s+1)^{l+1}(s+1/2)^{l}$ ,
,
$(0; 1, 1, 2, 2, 3, 3, \ldots, l,l)$ ,
.
2.3 (3) ($GL_{2m}$ ,A2, $V(m(2m-1))$)
$(G,V)$ $=$ $(GL2m, \mathrm{A}1\mathrm{t}2m)$,
$g.X=$ $gX{}^{t}g$, $(g\in GL_{2m},X\in \mathrm{A}1\mathrm{t}_{2m})$ ,
$f$ $=$ $\mathrm{P}\mathrm{f}X$,
,
$v_{f}$ $=$ $(-I_{m} I_{m})$ ,
$G_{v_{f}}$ $=$ $Sp_{m}\subset GL_{2m}$ ,
$T_{f}$ $=$ $\{(t t^{-1})|t\in \mathrm{T}^{m}\}$ ,
$Z_{G}(T_{f})$ $=$ $\mathrm{T}^{2m}\subset GL_{2m}$ ,
G( $\{(t I_{m})|t\in \mathrm{T}^{m}\}\simeq \mathrm{T}^{m}$ ,
$V^{(f)}$
$=$ $\{(-\mathrm{Y} \mathrm{Y})|\mathrm{Y}=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(v_{1}, \ldots, v_{m})\}$ ,
210
,
$(G^{(f)}, V^{(f)})$ $=$ $(\mathrm{T}^{m}, \mathrm{C}^{m})$ ,
$t.v$ $=$ $tv$ $(t\in \mathrm{T}^{m}, v=\mathrm{t}v_{1}, \ldots, v_{m})\in \mathrm{C}^{m})$,





$(0, 2, 4, \ldots, 2m-2)$ ,
.
2.4 (4) $(GL_{2},3\Lambda_{1}, V(4))$
$T_{f}$ .
2.5 (5) $(GL_{6},\Lambda_{3},V(20))$
$(G,V)$ $=$ $(GL_{6}, \wedge^{3}\mathrm{C}^{6})$ ,
$g.(x\wedge y\wedge z)$ $=$ $gx$ A $gy\wedge gz$ , $(g\in GL_{6}, x\wedge y\wedge z\in\wedge^{3}\mathrm{C}^{6})$ ,
. $f$ $(\det g)^{2}$ . $\{u_{j}\}$ $\mathrm{C}^{6}$ , $u_{1}\wedge$
$u_{2}\wedge u_{3}$ $\wedge$ . ,
$vf$ $=$ $u_{1}u_{2}u_{3}+u_{4}u_{5}u\epsilon$ ,
$G_{v_{f}}$ $=$ $\{(A B)|A,$ $B\in SL_{3}\}\cross\{$ $I_{6},$ $(I_{3} I_{3})\}$ ,
$T_{f}$ $=$ $\{(t t)|t,t’\in S\mathrm{T}^{3}\}$ ,
$Z_{G}(T_{f})$ $=$ $\mathrm{T}^{6}\subset GL_{6}$ ,
$G^{\mathrm{t}f)}$
$\simeq$ $\{(\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1},1,1) \mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{2},1,1))|t_{1},t_{2}\in \mathrm{T}^{1}\}\simeq \mathrm{T}^{2}$,
$V^{(f)}$
$=$ $\langle u_{1}u_{2}u_{3}, u4u_{5}u_{6}\rangle_{\mathrm{C}\sim 1\mathrm{i}\mathrm{n}\mathrm{e}\mathrm{a}\mathrm{r}}$,
,
$(G^{(f)}, V^{(f)})$ $=$ $(\mathrm{T}^{2}, \mathrm{C}^{2})$ ,
$t.v$ $=$ $tv$ $(t=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1},t_{2})\in \mathrm{T}^{2},$ $v=\mathrm{t}v_{1},v_{2})\in \mathrm{C}^{2})$ ,
$f’$ $=$ $v_{1}^{2}v_{2}^{2}$ ,
. $f’$ $f$ $G^{(f)}$ $t_{1}^{2}t_{2}^{2}$ , $(G^{(f)}, V^{(f)})$
. ,
$b_{f}(s)$ $=$ $(s+1)(s+5/2)(s+7/2)(s+5)$ ,
$b_{f}’(s)$ $=$ $(s+1)^{2}(s+1/2)^{2}$,
,
(0, 2, 3, 4),
211
2.6 (6) $(GL_{7}, \Lambda_{3}, V(35))$
, (5) $(GL_{6}, \mathrm{A}_{3}, V(20))$ .
$(G, V)$ $=$ $(GL_{7}, \wedge^{3}\mathrm{C}^{7})$ ,
$g.(x\wedge y\wedge z)$ $=$ $gx\wedge gy\wedge gz$, $(g\in GL_{7}, x\wedge y\wedge z\in\wedge^{3}\mathrm{C}^{7})$,
. $f$ $(\det g)^{3}$ . ,
$v_{f}$ $=$
$\mathfrak{g}_{v_{f}}$
$=$ $\simeq \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{G}_{2})$ ,
$T_{f}$ $=$
$Z_{G}(T_{f})$ $=$ $\mathrm{T}^{7}\subset GL_{7}$ ,
$G^{\mathrm{t}f)}$
$\simeq$ $\{\mathrm{d}\mathrm{i}*(t1, \ldots, t5,1,1)|tj\in \mathrm{T}^{1}\}$
$\simeq$ ,
$V^{\mathrm{t}f)}$
$=$ $\langle u_{2}u_{3}u_{4},u_{5}u_{6}u_{7}, u_{1}u_{2}u_{5},u_{1}u_{3}u_{6}, u_{1}u_{4}u_{7}\rangle_{\mathrm{c}- 1\mathrm{i}\mathrm{n}\mathrm{e}\mathrm{a}\mathrm{r}}\simeq \mathrm{C}^{6}$ ,
,
$(G^{\mathrm{t}f)}, V^{\mathrm{t}f)})$ $=$ $(\mathrm{T}^{5}, \mathrm{C}^{5})$ ,
$t.v$ $=$ $\mathrm{t}t2t_{3}t4v_{1},t5v_{2},t_{1}t2t\epsilon v_{3},$ $t_{1}t3v_{4},$ $t_{1}t4v\mathrm{s})$ ,
$(t=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1}, \ldots,t_{5})\in \mathrm{T}^{5}, v=\mathrm{t}v_{1}, \ldots, v_{5})\in \mathrm{C}^{6})$ ,
$f’$ $=$ $v_{1}^{2}v_{2}^{2}v_{3}v_{4}v_{5}$ ,
. $f’$ (5)($GL_{6}$ , A3, $V(20)$ ) . ,
$b_{f}(s)$ $=$ $(s+1)(s+2)(s+5/2)(s+3)(s+7/2)(s+4)(s+5)$ ,
$b_{f}’(s)$ $=$ $(s+1)^{5}(s+1/2)^{2}$ ,
,
(0, 1, 2, 2, 3, 3, 4),
.
2.7 (7) $(GL_{8},\Lambda_{3},V(56))$
, (5) $(GL_{6},\Lambda_{3}, V(20))$ .
$(G,V)$ $=$ $(GL_{8},\wedge^{3}\mathrm{C}^{8})$ ,
$g.(x\wedge y\wedge z)$ $=gx\wedge gy\wedge gz$ $(g\in GL_{8}, x\wedge y\wedge z\in\wedge^{3}\mathrm{C}^{8})$ ,
. $f$ $(\det g)^{6}$ . ,
$vf$ $=$ $u_{1}u_{2}u_{3}+u_{4}u_{5}u_{6}+u_{7}(u_{1}u_{4}-u_{2}u_{5})+u_{8}(u_{1}u_{4}-u_{3}u\epsilon)$ ,
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$\mathfrak{g}_{v_{f}}$
$=$ $\{[a_{0}c_{1}b_{3}c_{1}b_{2}\mathrm{o}^{1}0$ $-b_{1}-b_{3}-c_{2}a_{0}\mathrm{o}^{2}00$ $\frac{a}{b}b_{2}c_{3}0\mathrm{o}_{3}\mathrm{o}^{1}0$ $-a_{1}-\infty-c_{3}b_{1}b_{1}000$ $-a_{2}-\mathrm{h}c_{0}c_{0}\mathrm{o}_{1}^{3}0$ $-a_{3}-c_{1}c2b_{3}0000$
$-2b_{2}-2c_{2}-b_{3}-csc_{0}b_{1}01$ $2b_{3}2c_{3}c\iota c_{0}b_{2}b_{1}02]|a_{1}+a_{2}+a_{3}=0\}\simeq s\mathfrak{l}_{3},$
$\backslash$
$T_{f}$ $=$ $\{(\begin{array}{lll}t t^{-\mathrm{l}} I_{2}\end{array})|t\in S\mathrm{T}^{3}\}|$ ’
$Z_{G}(T_{f})$ $=$ $\{(s h)|s\in \mathrm{T}^{6},$ $h\in GL_{2}\}$ ,
$G^{(f)}$
$\simeq$ $\{(\begin{array}{lll}t I_{2} h\end{array})|t\in \mathrm{T}^{4},$ $h\in GL_{2}\}\simeq \mathrm{T}^{4}\mathrm{x}GL_{2}$ ,



























$(G^{(f)}, V^{(f)})$ $=$ $(\mathrm{T}^{4}\mathrm{x}GL_{2}, \mathrm{C}^{2}\oplus \mathrm{M}\mathrm{a}\mathrm{t}(2,3))$,
$(t, h).(v_{1},v_{2}, X)$ $=$ $(t_{1}t_{2}t_{3}v_{1},t_{4}v_{2}, hX\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1}t_{4},t_{2},t_{3}))$ ,
$(t=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1}, \ldots,t_{4})\in \mathrm{T}^{4}, (v_{1},v_{2},X)\in \mathrm{C}\oplus \mathrm{C}\oplus \mathrm{M}\mathrm{a}\mathrm{t}(2,3))$ ,
$f’$ $=$ $(v_{1}v_{2}\det X_{12}\det X_{23}\det X_{13})^{2}$ ,
. , $X\text{ }\in \mathrm{M}\mathrm{a}\mathrm{t}(2)$ $X\in \mathrm{M}\mathrm{a}\mathrm{t}(2, 3)$ $i$ $j$ , $(\mathrm{T}^{4}\mathrm{x}$
$GL_{2},$ $\mathrm{C}^{2}\oplus \mathrm{M}\mathrm{a}\mathrm{t}(2,3))$ $v_{1},$ $v_{2},$ $\det X_{12},$ $\det X_{23},$ $\det X_{13}$ ,
$f’$ . \mbox{\boldmath $\alpha$} ,
$b_{f}(s)$ $=$ $(s+1)(s+3/2)^{2}(s+11/6)(s+2)^{3}(s+13/6)$
$\cross(s+7/3)(s+5/2)^{3}(s+8/3)(s+3)^{2}(s+7/2)$ ,
$b_{f}’(s)$ $=$ $(s+1/3)(s+1/2)^{6}(s+2/3)(s+5/6)(s+1)^{6}(s+7/6)$ ,
,
(0, 1, 1, 1, 1, 1, 1, 1, 2, 2, 2, 2, 2, 2, 2, 3),
. , $b_{f}’(s)$ [5] .
2.8 (8) $(SL_{6}\cross GL_{2},2\Lambda_{1}\otimes\Lambda_{1},V(6)\otimes V(2))$
$T_{f}$ .
2.9 (9) $(SL_{6}\cross GL_{2},\Lambda_{2}\otimes\Lambda_{1},V(15)\otimes V(2))$
$(G,V)$ $=$ $(SL_{6}\mathrm{x}GL_{2},\mathrm{A}1\mathrm{t}_{6}\oplus \mathrm{A}1\mathrm{t}_{6})$,
$(h,g).(X,\mathrm{Y})$ $=$ $(hX{}^{t}h,h\mathrm{Y}^{t}h){}^{t}g$ ,
$((h,g)\in SL_{6}\mathrm{x}GL_{2},$ $(X,\mathrm{Y})\in \mathrm{A}1\mathrm{t}_{6}\oplus \mathrm{A}1\mathrm{t}_{6})$ ,
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$\text{ }\mathrm{a}\mathrm{e}\backslash t\text{ }$ . $-f_{}^{-}\text{ }f$ }$1\mathrm{f}\mathrm{f}\mathrm{i}\text{ }(\det g)^{6}\mathrm{F}_{}^{}\text{ }\mathrm{f}\mathrm{f}\mathrm{i}3^{-}\text{ }\mathrm{f}\mathrm{f}\mathrm{l}\text{ }\mathrm{a}\mathrm{e}\text{ }$ . $\text{ }$
$v_{f}$ $=$ $((-I_{3} I_{3}),$ $(-\Lambda \Lambda))$ ,
$(\Lambda=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(1, \exp(2\pi\sqrt{-1}/3),$ $\exp(4\pi\sqrt{-1}/3)))$ ,
$\mathfrak{g}_{v_{f}}$
$=$ $\{(\begin{array}{ll}A BC -A\end{array})\oplus 0|A,$ $B,\cdot C:3$ } $\simeq\epsilon 1_{2}\oplus\epsilon 1_{2}\oplus s1_{2}$ ,
$T_{f}$ $=$ $\{($ $(t t^{-\mathrm{l}}),$ $I_{2})|t\in \mathrm{T}^{3}\}\simeq \mathrm{T}^{3}$ ,
$Z_{G}(T_{f})$ $=$ $S\mathrm{T}^{6}\mathrm{x}GL_{2}$ ,
$G^{\mathrm{t}f)}$
$\simeq$ $\{(t I_{3})|t\in S\mathrm{T}^{3}\}\mathrm{x}GL_{2}\simeq..S\mathrm{T}^{3}\mathrm{x}GL_{2}$ ,
$V^{\mathrm{t}f)}$
$=$ $\{(-Z_{1} Z_{1})\oplus(-Z_{2} Z_{2})|Z_{1},$ $Z_{2}$ : 3 } $\simeq \mathrm{M}\mathrm{a}\mathrm{t}(3, 2)$ ,
,
$(G^{(f)}, V^{(f)})$ $=$ $(S\mathrm{T}^{3}\mathrm{x}GL_{2}, \mathrm{M}\mathrm{t}(3,2))$ ,
$(t,g).Z$ $=$ $tZ{}^{t}g$ , $((t, g)\in S\mathrm{T}^{3}\cross GL_{2},$ $Z\in \mathrm{M}\mathrm{a}\mathrm{t}(3,2))$,
$f’$ $=$ $(\det Z_{12}\det Z_{23}\det Z_{13})^{2}$ ,
. , $Z_{-j}\in \mathrm{M}\mathrm{a}\mathrm{t}(2)$ $Z\in \mathrm{M}\mathrm{a}\mathrm{t}(3, 2)$ $i$ $j$ , (7)
$(GL_{8}, \Lambda_{3}, V(56))$ $f’$ . ,
$b_{f}(s)$ $=$ $(s+1)^{2}(s+2)^{2}(s+3/2)^{2}(s+5/2)^{2}(s+7/3)(s+8/3)(s+5/6)(s+7/6)$ ,
$b_{f}’(s)$ $=$ $(s+1)^{4}(s+1/2)^{4}(s+1/3)(s+2/3)(s+5/6)(s+7/6)$ ,
. ,
(0, 0, 0, 0, 1, 1, 1, 1, 2, 2, 2, 2),
. , $b_{f}’(s)$ [5] .
2.10 (10) . $(SL_{5}\mathrm{x}GL_{3},\Lambda_{2}\otimes\Lambda_{1}, V(10)\otimes V(3))$
, (5) $(GL_{6}, \mathrm{A}_{3}, V(20))$ .
$(G, V)$ $=$ $(SL_{6}\mathrm{x}GL_{3}, (\wedge^{2}\mathrm{C}^{5})^{\oplus 3})$ ,
$(h,g).(x,y, z)$ $=$ $(h.x, h.y, h.z){}^{t}g$,
$((h,g)\in SL_{5}\mathrm{x}GL3,$ $(x, y, z)\in(\wedge^{2}\mathrm{C}^{5})^{\oplus 3})$ ,
. , $f$ $(\det g)^{5}$ . ,
$vf$ $=$ $(u_{1}u_{2}+u_{3}u_{4}, u_{2}\mathrm{u}3+u_{4}u_{5},u_{1}u_{3}+u_{2}u_{5})$ ,
$\mathfrak{g}_{v_{f}}$
$=$ $\{(\begin{array}{lllll}0 -b c 0 0-3c 2a 0 -2b 03b 0 -2a 0 2c0 -c 0 4a 00 0 b 0 -4a\end{array})\oplus(\begin{array}{lll}-2a b 0c 0 b0 c 2a\end{array})\}\simeq\epsilon 1_{2}$ ,




$\simeq$ $S\mathrm{T}^{5}\mathrm{x}\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(s_{1}, s_{2},1)|sj\in \mathrm{T}^{1}\}\simeq S\mathrm{T}^{5}\mathrm{x}\mathrm{T}^{2}$ ,
$V^{(f)}$
$=$ $\langle u_{1}u_{2},u_{3}u_{4}\rangle\oplus\langle u_{2}u_{3},u_{4}u_{5}\rangle\oplus\langle u_{1}u3,u2u_{5}\rangle\simeq \mathrm{C}^{6}$ ,
214
,$(G^{(f)}, V^{(f)})$ $=$ $(S\mathrm{T}^{5}\cdot \mathrm{x}\mathrm{T}^{2}, \mathrm{C}^{6})$ ,
$(t, s).v=$ diag(tlt2 $s_{1},t\epsilon t_{4}s_{1},t_{2}t_{3}s_{2},t4t\mathrm{s}s_{2},t_{1}t3,t_{2}t_{5}$)$v$ ,
$(t=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1}, \ldots,t_{5})\in S\mathrm{T}^{5},s=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(s_{1},s_{2})\in \mathrm{T}^{2},v=\mathrm{t}v_{1}, \ldots,v_{6})\in \mathrm{C}^{6})$,
$f’=v_{1}^{3}v_{2}^{2}v_{3}v_{4}^{4}v_{5}^{3}v_{6}^{2}$ ,
. $f’$ . ,
$b_{f}(s)$ $=$ $(s+1\rangle^{3}(s+2)^{3}(s+3/2)^{3}(s+4/3)^{2}(s+5/3)^{2}(s+5/4)(s+7/4)$,
$b_{f}’(s)$ $=$ $(s+1)^{6}(s+1/2)^{2}(s+1f3)^{2}(s+2/3)^{2}(s+1/4)(s+2/4)(s+3/4)$ ,
,
(0, 0, 0, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1),
.
211 (11) $(SL_{5}\cross GL_{4},\Lambda_{2}\otimes\Lambda_{1}, V(10)\otimes V(4))$
$T_{f}$ .
212 (12) $(SL_{3}\cross SL_{3}\mathrm{x}GL_{2},\Lambda_{1}\otimes\Lambda_{1}\otimes\Lambda_{1}, V(3)\otimes V(3)\otimes V(2))$
$(G, V)$ $=$ ($SL_{3}\mathrm{x}SL_{3}\cross GL_{2}$ , Mat(3) $\oplus$ Mat(3)),
$(a, b,g).(X,\mathrm{Y})$ $=$ ($aX{}^{t}b,$ aY%$\rangle$ ${}^{t}g$ ,
$((a, b, g)\in SL_{3}\cross SL_{3}\mathrm{x}GL_{2}, (X, \mathrm{Y})\in \mathrm{M}\mathrm{a}\mathrm{t}(3)\oplus \mathrm{M}\mathrm{a}\mathrm{t}(3))$ ,
. , f} $(\det g)^{6}$ $\text{ _{}-}\text{ }$ . ,
$vf$ $=$ $\mathrm{a}\mathrm{g}(1, 1, 1)\oplus \mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(1,0, -1)$ ,
$\mathfrak{g}_{v_{f}}$
$=$ { $(A,$ $-$. $A,$ $\mathrm{O})|A:3$ , Tr $A=0$},
$Tf$ $=$ {($t$, 1, $I_{2}$) $|t\in S\mathrm{T}^{3}.$ },
$Z_{G}(Tf)$ $=$ $S\mathrm{T}^{3}\mathrm{x}S\mathrm{T}^{3}\mathrm{x}GL_{2}$ ,
$G^{(f)}$
$\simeq$ $S\mathrm{T}^{3}\mathrm{x}1\cross GL2\simeq S\mathrm{T}^{3}\mathrm{x}GL2$ ,
$V^{(f)}$
$=$ { $(z_{1},z_{2})|z_{j}$ : 3 } $\simeq \mathrm{M}\mathrm{a}\mathrm{t}(3, 2)$ ,
,
$(G^{(f)}, V^{(f\rangle})$ $=$ ( $S\mathrm{T}^{3}\cross\cdot L’\backslash 2$, Mat(3, 2)),
$(t,g).Z=$ $tZ{}^{t}g$ ,
$((t,g)\in S\mathrm{T}^{3}\mathrm{x}GL2,$ $Z\in \mathrm{M}\mathrm{a}\mathrm{t}(3, 2))$ ,
$f’$ $=$ $(\det Z_{12}\det Z_{23}\det Z_{13})^{2}$ ,
. (9) $(SL_{6}\cross GL_{2}, \Lambda_{2}\otimes\Lambda_{1}, V(15)\otimes V(2))$ . ,
$b_{f}(s)$ $=$ $(s+1)^{4}(s+3/2)^{4}(s+5/6)(s+7/6)(s+4/3)(s+5/3)$ ,




2.13 (13) $(Sp_{n}\cross Gb_{m},\Lambda_{1}\otimes\Lambda_{1}, V(2n)\otimes V(2m))(n\geq 2m\geq 2)$
$(G, V)$ $=$ ($Sp_{n}\mathrm{x}GL_{2m}$ , Mat(2n, $2m$)),
$(g, h).X$ $=gX{}^{t}h$, $((g, h)\in Sp_{n}\mathrm{x}GL_{2m},$ $X\in \mathrm{M}\mathrm{a}\mathrm{t}(2n, 2m))$,
. , $f$ $\det$ h}
. ,
$v_{f}$ $=$ $(\begin{array}{ll}I_{m} O_{n,m}O_{n-mm} I_{m}O_{n,m} O_{n-m,m}\end{array})$ ,
$\mathfrak{g}_{v_{f}}$
$=$ $\{(A_{1}C_{1}-" A_{1}B_{1}C_{4}-{}^{t}A_{4}A_{4}B_{4})\oplus(-^{t}(\begin{array}{ll}A_{1} B_{1}C_{1} -{}^{t}A_{1}\end{array}))|B_{4},C_{4}\in’ \mathrm{S}\mathrm{y}’ \mathrm{m}_{n-m}B_{1},C_{1}\in \mathrm{S}\mathrm{y}\mathrm{m}_{m}A_{4}\in \mathfrak{g}1_{n-m}A_{1}\in\emptyset \mathrm{t}n,\}$
$\simeq$ $ff\mathfrak{p}_{m}\oplus\eta_{n-m}$ ,
$T_{f}$ $=$ $\{((^{t}s+_{t^{-}}s^{-1}),$ $(t^{-1} t))|t\in \mathrm{T}^{m},$ $s\in \mathrm{T}^{n-m}\}$ ,
$Z_{G}(T_{f})$ $=$ (diag of $Sp_{n}$) $\mathrm{x}\mathrm{T}^{2m}$ ,
$G^{\mathrm{t}f)}$
$\simeq$ 1 $\mathrm{x}\mathrm{T}^{2m}\simeq \mathrm{T}^{2m}$ ,












$(G^{(f)}, V^{(f)})=(\mathrm{T}^{2m}, \mathrm{C}^{2m})$ ,
$t.v=tv$,
$(t=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1}, \ldots,t_{2m})\in \mathrm{T}^{2m}, v=fv_{1}, \ldots,v_{2m}))$,
$f’=v_{1}\cdots v_{2m}$ ,
. $f’$ . ,
$b_{f}(s)$ $=$ $(s+1)(s+3)\cdots(s+2m-1)\mathrm{x}(s+2n-2m+2)\cdots(s+2n-2)(s+2n)$ ,
$b_{f}’(s)$ $=$ $(s+1)^{2m}$ ,
,
$(0, 2, 4, \ldots,2m-2;2n-2m+1, \ldots,2n-3;2n-1)$ ,
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214 (14) $(GL_{1}\cross Sp_{3}, \Lambda_{1}\otimes\Lambda_{3}, V(1)\otimes V(14))$
, (5) ($GL_{6}$ , A3, $V(20)$ ) . , (5) $Sp_{3}$ , $V(20)$ $V(6)\oplus V(14)$
, $V(14)$ $\mathrm{P}\mathrm{V}$ ,
$\sum_{i<j<k}ai\mathrm{j}ku:u\mathrm{j}uk\in V(14)$
$\Leftrightarrow$ $a14+\mathrm{h}.25+\Phi.36=0$ for all $i\in\{1, \ldots, 6\}$ ,
. $f$ (5) $V(14)$ . ,
$vf$ $=$ $u_{1}u_{2}u_{3}+u_{4}u_{5}u_{6}$ ,
$G_{v_{f}}$ $=$ $\{(A {}^{t}A^{-1})|A\in SL_{3}\}$ ,
$T_{f}$ $=$ $\{(t t^{-1})|t\in S\mathrm{T}^{3}\}$ ,
$Z_{G}(T_{f})$ $=$ $GL_{1}\mathrm{x}$ (diag of $Sp_{3}$),
$G^{(f)}$
$\simeq$ $GL_{1}\cross\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(b, 1,1,b^{-1},1,1)|b\in \mathrm{T}^{1}\}\simeq \mathrm{T}^{2}$ ,
$V^{(f)}$
$=$ $\langle u_{1}u_{2}u_{3}, u_{4}u_{5}u_{6}\rangle\simeq \mathrm{C}^{2}$ ,
,
$(G^{(f)}, V^{(f)})$ $=$ $(\mathrm{T}^{2}, \mathrm{C}^{2})$ ,
$(a, b).(v_{1},v_{2})$ $=$ $(abv_{1},ab^{-1}v_{2})$ ,
$((a, b)\in \mathrm{T}^{2},$ $(v_{1},v_{2})\in \mathrm{C}^{2})$ ,
$f’$ $=v_{1}^{2}v_{2}^{2}$,
. $f’$ $V^{(f)}$ (5) , (5) . ,
$b_{f}(s)$ $=$ $(s+1)(s+2)(s+5/2)(s+7/2)$,
$b_{f}’(s)$ $=$ $(s+1)^{2}(s+1/2)^{2}$ ,
,
(0, 1, 2, 3),
.
215 (15) $(SO_{n}\cross GL_{m},\Lambda_{1}\otimes\Lambda_{1},V(n)\otimes V(m))(n\geq 2m\geq 2)$
$(G, V)$ $=$ ($SO_{n}\mathrm{x}GL_{m}$ ,Mat(n, $m$)),
$(g, h).X$ $=$ $gX{}^{\mathfrak{t}}h$ , $((g, h)\in SO_{n}\mathrm{x}GL_{m},$ $X\in \mathrm{M}\mathrm{a}\mathrm{t}(n, m))$ ,
$f$ $=$ $\det {}^{t}XX$ ,
,
$vf$ $=$ $(\begin{array}{l}I_{m}0\end{array})\in \mathrm{M}\mathrm{a}\mathrm{t}(n, m)$ ,
$G_{v_{f}}$ $=$ $\{($ $(A_{1} \text{ }),{}^{t}A_{1}^{-1})|A_{1}\in O_{m},$ $A_{4}\in O_{n-m},$ $\det A_{1}\det A_{4}=1\}$ ,
$T_{f}$ $=$ $\{($$(t s),$ $t^{-1})|t\in \mathrm{T}^{m},$ $s\in \mathrm{T}^{n-m},$ $\det t\det s=1\}$ ,
$Z_{G}(T_{f})$ $=$ $S\mathrm{T}^{n}\mathrm{x}\mathrm{T}^{m}$,
G( 1 $\mathrm{x}\mathrm{T}^{m}\simeq$ ,
$V^{(f)}$
$=$ $\{(\begin{array}{l}\mathrm{Y}0\end{array})\in \mathrm{M}\mathrm{a}\mathrm{t}(n, m)|\mathrm{Y}:m$ } $\simeq \mathrm{C}^{m}$ ,
217
,$(G^{(f)}, V^{(f)})$ $=$ $(\mathrm{T}^{m}, \mathrm{C}^{m})$ ,
$t.v$ $=$ $tv$ ,
$(t\in \mathrm{T}^{m}, v=?v_{1}, \ldots, v_{m})\in \mathrm{C}^{m})$ ,




$b_{f}’(s)$ $=$ $(s+1)^{m}(s+1/2)^{m}$ ,
,
$m=2l,n=2k$ $(0, 1, 1, 2, 2, \ldots, l-1, l-1, l;k-l,k-l, \cdots, k-1, k-1)$ ,
$m=2l,$ $n=2k+1$ (0, 1, 1, 2, 2, $\ldots,$ $l-1,$ $l-1,$ $l$ ;
$k-l,$ $k-l+1,$ $k-l+1,$ $k-l+2,$ $k-l+2,$ $\cdots,$ $k-1,$ $k-1,$ $k)$ ,
$m=2l+1,n=2k$ (0, 1, 1, 2, 2, $\ldots,$ $l,$ $l$ ;
$k-l-1,$ $k-l,$ $k-l,$ $k-l+1,$ $k-l+1,$ $\cdots,$ $k-1,$ $k-1)$ ,
$m=2l+1,n=2k+1$ (0, 1, 1, 2, 2, $\ldots,$ $l,$ $l$ ;
$k-l,k-l,$ $k-l+1,$ $k-l+1,$ $\cdots,$ $k-1,$ $k-1,$ $k)$ ,
.
2.16 Spin representations
( ) . ,
$\mathrm{L}\mathrm{i}\mathrm{e}(Spin_{2m})=\sigma(2m, \mathrm{C})=\{(\begin{array}{ll}A BC -{}^{t}A\end{array})|A\in \mathfrak{g}\mathrm{t}_{n};B,$$C\in \mathrm{A}1\mathrm{t}_{m}\}$ ,
.





$. \sum_{\# j}$ o.j \mbox{\boldmath $\delta$})f\lambda +\Sigma *$\cdot=1a_{ii}(\mathrm{q}.\delta_{f}.\cdot-1/2)\lambda+\sum_{-<j}b_{1j}.\mathrm{g}.e_{j}\lambda+.\cdot\sum_{<j}\mathrm{c}_{\mathrm{j}}.\delta_{f\sim}\delta,\lambda$,
$(X=(\begin{array}{ll}A BC -{}^{t}A\end{array})\in \mathrm{L}\mathrm{i}\mathrm{e}(S\dot{\mu}n_{2m}), \lambda\in\wedge^{+}\mathrm{C}^{m})$,
, , $\{e:\}$ $\mathrm{C}^{m}$ ONB, $\{f_{\dot{l}}\}$ dual basis ,
$\delta_{x}(v_{1}\cdots v_{k})$ $=$ $\sum_{-=1}^{k}$(-l):-l $\langle$xlv $(v_{1}\cdots\hat{v}.\cdots\cdot v_{k})$,
$(x\in(\mathrm{C}^{m})^{*})$ ,
. , $v_{j}\in \mathrm{C}^{m}$ , $v_{1}\wedge\cdots\wedge v_{k}$ , $v_{1}\cdots v_{k}$ .
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$\mathrm{L}\mathrm{i}\mathrm{e}(Spin_{2m-1})=\{(\begin{array}{ll}A BC -{}^{t}A\end{array})\in\sigma(2m, \mathrm{C})|a_{im}+b_{im}=0,$$c_{im}-a_{m}:=0,$ $(i=1, \ldots, m)\}$ ,
, $\mathrm{L}\mathrm{i}\mathrm{e}(Spin_{2m})$ $\mathrm{L}\mathrm{i}\mathrm{e}(Spin_{2m-1})$
.
$\mathrm{L}\mathrm{i}\mathrm{e}(Spin_{2m})$ , $\mathrm{D}_{m}$ ,





$H_{i}$ $=$ $E_{i}-E_{m+i,m+:}\in \mathrm{L}\mathrm{i}\mathrm{e}(Spin_{2m})\text{ }*$ ,
$H_{j}.e_{i_{1}}\cdots e_{i_{2k}}$ $=$ $\{$
$-(1/2)e_{i_{1}}\cdots e_{i_{2k}}$ $(j\not\in\{i_{1}, \ldots, i2k\})$ ,
$(1/2)e_{i_{1}}\cdots e_{i_{2k}}$ $(j\in\{i_{1}, \ldots, i2k\})$ ,
2.17(16) ($GL_{1}\cross Spin_{7},$ $\Lambda_{1}\otimes s$ $n$ , $V(1)\otimes V(8)$ )
$GL_{1}$ $Spin_{7}$ . $f$ $(\det g)^{2}(g\in GL_{1})$
. . ,
$v_{f}$ $=$ $1+e_{1}e_{2}e_{3}e_{4}$ ,
$\mathfrak{g}_{v_{f}}$
$=0\oplus\{(\begin{array}{ll}A BC -{}^{t}A\end{array})\in \mathfrak{g}1_{1}\oplus \mathrm{L}\mathrm{i}\mathrm{e}(S\dot{\mu}n_{7})|b_{12}=c_{34},b_{13}=-c_{24},b_{14}=c_{23}c_{12}=b_{34},c_{13}=-b_{24},c_{14}=b_{23}a_{11}+a_{22}+a_{33}=0,,$ $\}$
$\simeq \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{G}_{2})$ ,
$\mathrm{t}f$ $=0\oplus\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1}, t_{2},t_{3},0, -t_{1}, -t_{2}, -t_{3},0)|tj\in \mathrm{C},t_{1}+t_{2}+t_{3}=0\}$ ,
$Z_{S}(\mathrm{t}f)$ $=\mathfrak{g}\mathfrak{t}_{1}\oplus\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t1,t_{2},t_{3},0, -t_{1}, -t_{2}, -t3,\mathrm{O})|tj\in \mathrm{C}\}$ ,
$\mathfrak{g}^{(f)}$ $\simeq \mathfrak{g}\mathrm{I}_{1}\oplus\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(a, 0, 0, \mathrm{O}, -a,0,0,0)|a\in \mathrm{C}\}\simeq \mathfrak{g}\mathfrak{l}_{1}\oplus \mathfrak{g}\mathrm{I}_{1}$,
$V^{(f)}$ $=$ $\langle 1, e_{1}e_{2}e_{3}e_{4}\rangle\simeq \mathrm{C}^{2}$ ,
( ) ,
$(\mathfrak{g}^{(f)}, V^{(f)})$ $=$ $(\mathfrak{g}l^{\bigoplus_{1}2}, \mathrm{C}^{2})$ ,
$(d,a).\mathrm{t}v_{1},$ $v_{2})$ $=$ $\mathrm{t}(d-a/2)v_{1},$ $(d+a/2)v_{2})$ ,
$((d, a)\in \mathfrak{g}\mathrm{I}_{1}^{\oplus 2},$ $\mathrm{t}v_{1},$ $v_{2})\in \mathrm{C}^{2})$ ,
$f’$ $=$ $v_{1}v_{2}$ ,
. $f’$ , .
\mbox{\boldmath $\alpha$} ,
$b_{f}(s)$ $=$ $(s+1)(s+4)$ ,




2.18 (17) ($S\dot{\mu}n_{7}\mathrm{x}GL_{2},$ $s$ $n\otimes\Lambda_{1}$ , $V(8)\otimes V(2)$ )
$(G, V)$ $=$ $(Spin\tau\cross GL_{2}, \wedge^{+}\mathrm{C}^{4}\oplus\wedge^{+}\mathrm{C}^{4})$ ,
$(g,h).(x,y)=$ $(g.x,g.y)f_{l}$ ,
$((g, h)\in S\mathrm{p}in\tau\cross GL_{2},$ $(x, y)\in\wedge^{+}\mathrm{C}\oplus\wedge^{+}\mathrm{C})$ ,
. $f$ $(\det h)^{2}$ , , .
,
$vf$ $=$ $1\oplus e_{1}e_{2}e_{3}e_{4}$ ,
$\mathcal{B}v_{f}$
$=$ $\{(A -{}^{t}A)\oplus(\alpha -\alpha)|A\in \mathfrak{g}\mathrm{t}_{3},$ $\alpha=(\mathrm{R}A)/2\}$
$\simeq$ b13\oplus 02
$=$ $\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1}, t2, t3,0, -t_{1}, -t2, -t3, \mathrm{O})\oplus \mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\alpha, -\alpha)|t_{j}\in \mathrm{C}, \alpha=(t_{1}+t_{2}+t_{3})/2\}$ ,$\mathrm{t}f$ $\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1}, t2,t3,0, -t_{1}, -t2, -t3,0)\oplus \mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\alpha, -\alpha)|t_{j}\in$
$Z_{\mathrm{g}}(\iota_{f})$ $=$ {diag(tl, $t2,t3,0,$ $-t1,$ $-t2,$ $-t3,0)|tj\in^{-}\mathrm{C}$} $\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2})$,
$\mathfrak{g}^{(f)}$
$\simeq$ $0\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2})\simeq \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2})$ ,
$V^{(f)}$
$=$ $\langle 1\rangle\oplus\langle e_{1}e_{2}e_{3}e_{4}\rangle\simeq \mathrm{C}^{2}$ ,
( ) ,
$(\mathfrak{g}^{\mathrm{t}f)}, V^{\mathrm{t}f)})$ $=$ $(\mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2}), \mathrm{C}^{2})$ ,
$t.v$ $=$ $tv$ ,
$(t=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t1, t2)\in \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2}),$ $v=\mathrm{t}v_{1},$ $v_{2})\in \mathrm{C}^{2})$ ,
$f’$ $=$ $v_{1}^{2}v_{2}^{2}$ ,
. $f’$ , .
,
$b_{f}(s)$ $=$ $(s+1)(s+3/2)(s+7/2)(s+4)$ ,
$b_{f}’(s).=$ $(s+1)^{2}(s+1/2)^{2}$ ,
,
(0, 1, 3, 3),
.
2.19 (18) $(Spin_{7}\mathrm{x}GL_{3},s\dot{\mu}n\otimes\Lambda_{1},V(8)\otimes V(3))$
$(G,V)$ $=$ $(Spin_{7}\mathrm{x}GL3, (\wedge^{+}\mathrm{C})^{\oplus 3})$ ,
$(g,h).(x,y,z)=$ $(g.x,g.y,g.z)h$,
$((g,h)\in Spin_{7}\mathrm{x}GL_{3},$ $(x,y,z)\in(\wedge^{+}\mathrm{C})^{\oplus 3})$,
$f$ $=\det {}^{t}XX$,






$\simeq$ $\epsilon \mathrm{I}_{3}\oplus \mathit{0}_{3}$ ,
$\oplus(\begin{array}{ll}a_{3} -b_{\mathrm{l}2}2c_{12}2b_{12}-a_{3} -c_{12}\end{array})|a_{3}=a_{1}+a_{2}\}$
$\mathrm{t}f$ $=$ {diag($t1$ , $t2,t3,0,$ $-t1,$ $-t2,$ $-t3,0)\oplus \mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t3,$ $-t3,$ $\mathrm{O})|t_{\mathrm{j}}\in \mathrm{C},t_{3}=t_{1}+t_{2}$},
$Z_{\mathfrak{g}}(\mathrm{t}f)$ $=$ {diag(tl, $t2,t3,0,$ $-t1,$ $-t2,$ $-t3,0)|tj\in \mathrm{C}$ } $\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{3})$ ,
$\mathfrak{g}^{(f)}$
$\simeq$ {diag(a, 0, 0, $0,$ $-a,0,0,\mathrm{O}$) $|a\in \mathrm{C}$ } $\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{3})\simeq \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{1})\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{3})$ ,
$V^{\langle f)}$
$=$ $\langle 1\rangle\oplus\langle e_{1}e_{2}e_{3}e_{4})\oplus\langle e_{1}e_{2}, e_{3}e_{4}\rangle\simeq \mathrm{C}^{4}$ ,
( ) ,
$(\mathfrak{g}^{(f)}, V^{(f)})$ $=$ $(\mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{1})\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{3}), \mathrm{C}^{4})$ ,
$(a\oplus s).v$ $=$ (1/2) $\mathrm{t}(-a+2s_{1})v_{1},$ $(a+2s_{2})v_{2},$ $(a+2s_{3})v_{3},$ $(-a+2s_{3})v_{4})$ ,
$((a\oplus s)\in \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{1})\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{3}), v=\mathrm{t}v_{1}, \ldots, v_{4})\in \mathrm{C}^{4})$,
$f’$ $=$ $v_{1}^{2}v_{2}^{2}(v_{3}^{2}+v_{4}^{2})$,
. ,
$b_{f}(s)$ $=$ $(s+1)(s+3/2)(s+2)(s+3)(s+7/2)(s+4)$ ,
$b_{f}’(s)$ $=$ $(s+1)^{4}(s+1/2)^{2}$ ,
. , $b_{f}’(s)$ (15) $\mathrm{P}\mathrm{V}$ 1 . ,
(0, 1, 1, 2, 3, 3),
.
2.20 (19) $(GL_{1}\cross Spin_{9},\Lambda_{1}\otimes spin,V(1)\otimes V(16))$
$GL_{1}$ $Spin_{9}$ .. $f$




$=$ $\{(\begin{array}{llll}A B 0 0C 0 -A 0\end{array})|B\in \mathrm{A}1\mathrm{t}_{4}A\in\epsilon 1_{4}.’ C=(_{-b_{23}b_{13}-b_{12}0}^{-b_{34}0b_{14}\frac{b}{b}\partial_{13)}^{3}}b_{24}-b_{14}0_{12}0b_{34}-b_{24}\}$
$\simeq$ $\sigma_{7}$ ,
$\mathrm{t}f$ $=$ $0\oplus\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t1, \ldots,t4,0, -t1, \ldots, -t4,0)|\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t1, \ldots,t4)\in \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{4})\}$ ,
$Z_{\mathfrak{g}}(\mathrm{t}_{f})$ $=$ $\mathfrak{g}1_{1}\oplus\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t1, \ldots,t4,0, -t1, \ldots, -t4,0)|\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t1, \ldots,t4)\in \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{4})\}$,
$\mathfrak{g}^{(f)}$
$\simeq$ $\mathfrak{g}\mathfrak{l}_{1}\oplus\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(a,0,0,0,0, -a,0,0,0,0)|a\in \mathrm{C}\}\simeq \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T} 1)\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{1})$,










$(\mathfrak{g}^{(f)}, V^{(f)})$ $=$ $(\mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{1})\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{1}), \mathrm{C}^{2})$ ,
$(b,a).\mathrm{t}v_{1},$ $v_{2})$ $=$ $\mathrm{t}(b+a/2)v_{1},$ $(b-a/2)v_{2})$ ,
$((b, a)\in \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{1})\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{1}),$ $v=\{v_{1},v_{2})\in \mathrm{C}^{2})$ ,
$f’$ $=$ $v_{1}v_{2}$ ,
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$\tau$a. $\mathrm{g}\gamma-rightarrow b- \mathrm{N}Xl\mathrm{f}$ ,
$b_{f}(s)$ $=$ $(s+1)(s+8)$,




2.21 (20) $(Spin_{10}\mathrm{x}GL_{2},halfspin\otimes\Lambda_{1},V(16)\otimes V(2))$
$(G, V)$ $=$ $(Spin_{1}0\cross GL_{2}, (\wedge^{+}\mathrm{C}^{5})^{\oplus 2})$ ,
$(g, h).(x,y)=$ $(g.x,g.y)h$,
$((g, h)\in Spin_{10}\mathrm{x}GL_{2},$ $(x,y)\in\wedge^{+}\mathrm{C}^{5})^{\oplus 2})$ ,




$\mathrm{t}_{f}$ $=$ {diag(0, $a_{2},a_{3},a_{4},2d,0,$ $-a_{2},$ $-a_{3},$ $-a_{4},$ $-2d)\oplus \mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(d,$ $-d)|a_{2}+a_{3}+a_{4}=0$},
$Z_{l}(\iota_{f})$ $=$ $\{(t -t)|t\in \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{5})\}\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2})$ ,
$\iota^{\mathrm{t}f)}$
$\simeq$ {diag(tl, $t2,0,0,0,$ $-t1,$ $-t2,0,0,0)|t1,t2\in \mathrm{C}$ } $\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2})$
$\simeq$ $\mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2})\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2})$,
$V^{(f)}$ $=$ $\langle$1, $e_{1}e_{2}e_{3}e_{4}$ ) $\oplus\langle e_{1}e_{5},e_{2}e_{3}e_{4}e_{5}\rangle\simeq \mathrm{C}^{4}$ ,
( ) 11,
$(\mathfrak{g}^{\mathrm{t}f)},V^{\mathrm{t}f)})$ $=$ $(\mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2})\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2}), \mathrm{C}^{4})$ ,
$(t,s).\mathrm{t}v_{1},$ $\ldots,v_{4})$ $=$ $(\begin{array}{lll}(-(t_{1} +t_{2})/2+ s_{1})v_{1}((t_{1} +t_{2})/2+ s_{1})v_{2}((t_{1} -t_{2})/2+ s_{2})v_{3}(-(t_{1} -t_{2})/2+ s_{2})v_{4}\end{array})$ ,
$((t, s)=(\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{e}(t_{1},t2),\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(s_{1}, s_{2}))\in \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2})\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2})$ ,
$\mathrm{t}v_{1},$ $\ldots,v_{4})\in \mathrm{C}^{4})$ ,
$f’$ $=$ $v_{1}v_{2}v_{3}v_{4}$ ,
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. $f’$ . ,
$b_{f}(s)$ $=$ $(s+1)(s+4)(s+5)(s+8)$ ,
$b_{f}’(s)$ $=$ $(s+1)^{4}$ ,
. ,
(0, 3, 4, 7),
.
2.22 (21) $(Spin_{10}\mathrm{x}GL_{3},hdfspin\otimes\Lambda_{1}, V(16)\otimes V(3))$
$(G, V)$ $=$ $(Spin_{10}\mathrm{x}GL_{3}, (\wedge^{+}\mathrm{C}^{5})^{\oplus 3})$ ,
$(g, h).(x,y, z)=$ $(g.x,g.y, g.z)b$,
$((g, h)\in Spin_{10}\mathrm{x}GL_{3},$ $(x,y)\in\wedge^{+}\mathrm{C}^{5})^{\oplus 3})$ ,
. $f$ $(\det h)^{4}$ .
$v_{f}$ $=$ $(1+e_{1}e_{2}e_{3}e_{4},e_{1}e_{5}+e_{2}e_{3}e_{4}e_{5}, e_{1}e_{2}+e_{1}e_{3}e_{4}e\mathrm{s})$ ,
$\mathfrak{g}_{v_{f}}$
$=$ $\{\{\begin{array}{llllllllll} 3c_{34} -3c_{34} A c_{12} -c_{12} 0 c_{12} -c_{12} -c_{34} c_{34} 0 -{}^{t}A \end{array})\oplus(\begin{array}{lll}d_{11} -2c_{34} -d_{11} 2c12c_{12} -c_{34} \end{array})$
$A=(\begin{array}{lllll} -3c_{12} c_{34} d_{11} -2c_{12} a_{3} a_{34} 2c_{34} a_{43} -a_{3}-d_{11} 2d_{11}\end{array})\}\simeq\epsilon \mathfrak{t}_{2}\oplus\sigma_{3}$,
$\mathrm{t}_{f}$ $=$ {diag(0, $d,$ $a,$ $-a-d,$ $2d,\mathrm{O},$ $-d,-a,a+d,$ $-2d,$ $\mathrm{O})\oplus \mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(d,$ $-d,$ $\mathrm{O})|a,c\in \mathrm{C}$ },
$Z_{\mathrm{g}}(.\mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{t}_{f}))$ $=$
.
$\{(t -t)|t\in \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{5})\}\oplus \mathrm{L}\mathrm{i}\mathrm{e}\langle \mathrm{T}^{3})$ ,
$\mathfrak{g}^{(f)}$






















$(\mathfrak{g}^{(f)}, V^{(f)})$ $=$ $(\mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{3})\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{3}), \mathrm{C}^{6})$,
$(t, s).\mathrm{t}v_{1},$ $\ldots,v_{6})$ $=$ $\frac{1}{2}(\begin{array}{l}(-t_{1}-t_{2}-t_{3}+2s_{1})v_{1}(t_{1}+t_{2}+t_{3}+2s_{1})v_{2}(t_{1}-t_{2}-t_{3}+2s_{2})v_{3}(-t_{1}+t_{2}+t_{3}+2s_{2})v_{4}(t_{1}+t_{2}-t_{3}+2s\mathrm{a})v_{5}(t_{1}-t_{2}+t_{3}+2s_{3})v_{6}\end{array})$ ,
$((t,s)=$ ($\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1},t2,t3)$,diag(s 1, $s2,$ $s3)$ ) $\in \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{3})\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{3})$ ,
$\mathrm{t}v_{1},$ $\ldots,v_{6})\in \mathrm{C}^{6})$ ,
$f’$ $=$ $v_{1}^{3}v_{2}v_{3}v_{4}^{3}v_{5}^{2}v_{6}^{2}$,
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. $f’$ . ,
$b_{f}(s)$ $=$ $(s+1)(s+3/2)(s+5/3)(s+2)^{2}(s+7/3)$
$\mathrm{x}(s+8/3)(s+3)^{2}(s+10./3)(s+7/2)(s+4)$ ,
$b_{f}’(s)$ $=$ $(s+1)^{6}(s+1/2)^{2}(s+1/3)^{2}(s+2/3)^{2}$ ,
. ,
(0, 1, 1, 1, 1, 2, 2, 2, 2, 3, 3, 3),
.
2.23 (22) ($GL_{1}\mathrm{x}Spin_{11},$ $\Lambda_{1}\otimes s$ $n$ , $V(1)\otimes V(32)$ )






$Z_{l}(\mathrm{t}_{f})$ $=$ $\mathfrak{g}1_{1}\oplus\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1}, \ldots,t_{6},0, -t_{1}, \ldots, -t_{5},\mathrm{O})|t_{j}\in \mathrm{C}\}$ ,
$\mathfrak{g}^{\mathrm{t}f)}$
$\simeq$ $\mathfrak{g}1_{1}\oplus\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(b, 0, 0, 0, 0, \mathrm{O}, -b,0,0,0,0,0)|b\in \mathrm{C}\}\simeq \mathfrak{g}1_{1}\oplus \mathfrak{g}1_{1}$ ,
$V^{(f)}$ $=$ $\langle 1, e_{1}e_{2}e_{\mathit{3}}e_{4}e_{5}e6\rangle,$
$\simeq \mathrm{C}^{2}$ ,
( ) ,
$(\mathfrak{g}^{(f)}, V^{(f)})$ $=$ $(\mathfrak{g}\iota_{1}\oplus \mathfrak{g}1_{1}, \mathrm{C}^{2})$ ,
$(a, b).\mathrm{t}v_{1},v_{2})$ $=$ $\mathrm{t}(a-b/2)v_{1},$ $(a+b/2)v_{2})$ ,
$((a, b)\in \mathfrak{g}1_{1}\oplus \mathfrak{g}1_{1},$ $\mathrm{t}v_{1},v_{2})\in \mathrm{C}^{2})$,
$f’=v_{1}^{2}v_{2}^{2}$ ,
. $f’$ . ,
$b_{f}(s)$ $=$ $(s+1)(s+7/2)(s+11/3)(s+8)$,
$b_{f}’(s)$ $=$ $(s+1)^{2}(s+1/2)^{2}$ ,
. ,
(0, 3, 5, 7),
.
2.24 (23) ($GL_{1}\mathrm{x}Spin_{12},$’$1\otimes halfs$ $n$, $V(1)\otimes V(32)$)
$GL_{1}$ $S\sqrt n_{12}$
’ . $f$




$=$ $0\oplus\{(A -{}^{t}A)|A\in\epsilon \mathrm{k}\}$ ,
$\mathrm{t}f$ $=$ $0\oplus\{(t -t)|t\in \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{6})\}$ ,
$Z_{\mathrm{g}}(\mathrm{t}_{f})$ $=$ $\mathfrak{g}\mathfrak{l}_{1}\oplus\{(t -t)|t\in \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{6})\}$ ,
$\mathfrak{g}^{(f)}$
$\simeq$ $\mathfrak{g}l_{1}\oplus\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(b,0_{\mathrm{J}}0,0,0,\mathrm{O}, -b,0,0,0,0,0)|b\in \mathrm{C}\}\simeq \mathfrak{g}1_{1}\oplus \mathfrak{g}1_{1}$,
$V^{(f)}$
$=$ $\langle 1, e_{1}e_{2}e_{3}e_{4}e_{5}e_{6}\rangle\simeq \mathrm{C}^{2}$ ,
( ) (22) ,
$(\mathfrak{g}^{(f)}, V^{(f)})$ $=$ $(\mathfrak{g}1_{1}\oplus \mathfrak{g}1_{1}, \mathrm{C}^{2})$ ,
$(a, b)$ . $\mathrm{t}v_{1},$ $v_{2}$) $=$ $\mathrm{t}(a-b/2)v_{1},$ $(a+b/2)v_{2})$ ,
(($a$ , b)\in g l\oplus g l’ $\mathrm{t}v_{1},$ $v_{2}$ ) $\in \mathrm{C}^{2})$ ,





(0, 3, 5, 7),
.
2.25 (24) $(GL_{1}\cross Spin_{14},\Lambda_{1}\otimes halfspin,V(1)\otimes V(64))$
$GL_{1}$ $Spin_{14}$ . $f$







$\mathfrak{g}^{(f)}$ $\mathfrak{g}1_{1}\oplus\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t1,0,0,0,0,t6,t7, -t1,0,0,0,0, -t6, -t7)|tj\in \mathrm{C}\}$
$\simeq \mathfrak{g}1_{1}\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{3})$,
$V^{(f)}$
$=$ $\langle$1, $e_{1}e_{2}e_{3}e_{7},$ $e_{4}e_{5}e_{6}e_{7}$ , ele2e3e4e5e6 $\rangle$ \simeq C4
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$T\hslash$ $\delta^{\backslash }\grave{\mathrm{b}}\mathrm{f}\mathrm{f}\mathrm{i}\hslash(\emptyset \mathrm{f}\mathrm{f}\mathrm{i}\#).\}\mathrm{f}$,
$(\mathfrak{g}^{(f)}, V^{(f)})$ $=$ $(\mathfrak{g}1_{1}\oplus \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{3}), \mathrm{C}^{4})$ ,
$(a,t1, t_{6},t7).\mathrm{t}v_{1},$
$\ldots$ , $v_{4})$ $=$ $\frac{1}{2}(\begin{array}{l}(2a-t_{1}-t_{6}-t_{7})v_{1}(2a+t_{1}-t_{6}+t_{7})v_{2}(2a-t_{1}+t_{6}+t_{7})v_{3}(2a+t_{1}+t_{6}-t_{7})v_{4}\end{array})$ ,
(a\in g l’ $(t_{1},t6,$ $t_{7})\in \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{3}),$ $\mathrm{t}v_{1},$ $\ldots,v_{4}$ ) $\in \mathrm{C}^{4})$ ,
$f’$ $=$ $(v_{1}v_{2}v_{3}v_{4})^{2}$ ,
. \mbox{\boldmath $\alpha$} ,
$bf(s)$ $=$ $(s+1)(s+5/2)(s+7/2)(s+4)(s+5)(s+11/2)(s+13/2)(s+8)$ ,
$b_{f}’(s)$ $=$ $(s+1)^{4}(s+1/2)^{4}$ ,
. ,
(0, 2, 3, 3, 4, 5, 6, 7),
.
2.26 (25) $(GL_{1}\cross \mathrm{G}_{2},\Lambda_{1}\otimes\Lambda_{2},V(1)\otimes V(7))$
, $\mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{G}_{2})$ ,
$\mathfrak{g}_{2}=\{$ ( $fa0decb$ $-b2d0c$ $-c2eX0a$ $-a2f0b$ $-f2a0e$ $-{}^{t}X-d2bf0$ $-e2c0d$ ) $|a,$ $\ldots,$ $f\in \mathrm{C},$ $X\in\epsilon \mathfrak{l}_{3}\}\subset \mathfrak{g}1_{7}$ ,

















. ((6) $\mathrm{P}\mathrm{V}$ $\mathfrak{g}_{v_{f}}$ ). $\mathrm{G}_{2}$ $\Lambda_{2}$ , $\mathrm{C}^{7}$
. $GL_{1}$ $\mathrm{G}_{2}$ $\Lambda_{2}$ $\mathrm{P}\mathrm{V}$
.
$f=v_{1}^{2}-4(v_{2}v_{5}+v_{3}v_{6}+v_{4}v\tau)$ , $(\mathrm{t}v1, \ldots, v\tau)\in \mathrm{C}^{7}),$ $-$
.
$v_{f}$ $=$ $\mathrm{t}1,0,$ $\ldots,0)$ ,
$\mathfrak{g}_{v_{f}}$
$=$ $0\oplus\{(\begin{array}{lll}0 X -{}^{t}X\end{array})|X\in$ $3\}$ ,
$\ovalbox{\tt\small REJECT}$ – $0\oplus\{(\begin{array}{lll}0 t -t\end{array})|t\in \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{\mathit{3}})\}$ ,
$Z_{l}(\mathrm{t}f)$ $=$ $\mathfrak{g}1_{1}\oplus\{(\begin{array}{lll}0 t -t\end{array})|t\in \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3})\}$ ,
$\mathfrak{g}^{\mathrm{t}f)}$






( ) $1\mathrm{f}$ ,
$(\mathfrak{g}^{(f)}, V^{(f)})$ $=$ $(\mathfrak{g}1_{1}, \mathrm{C})$ ,
$a.v_{1}$ $=$ $av_{1}$ , $(a\in \mathfrak{g}1_{1},v_{1}\in \mathrm{C})$ ,
$f’$ $=$ $v_{1}^{2}$ ,






2.27 (26) $(\mathrm{G}_{2}\cross GL_{2},\Lambda_{2}\otimes\Lambda_{1},V(7)\otimes V(2))$
$\mathrm{G}_{2}$
$\mathrm{C}^{7}$ (25) $\mathrm{P}\mathrm{V}$ .
$(G, V)$ $=$ ($\mathrm{G}_{2}\cross GL_{2}$ ,Mat(7, 2)),
$(g, h).X=$ $gX{}^{t}h$ ,
$((g, h)\in \mathrm{G}_{2}$ $\mathrm{x}GL_{2},X\in \mathrm{M}\mathrm{a}\mathrm{t}(7, 2))$ ,




$=$ $\oplus(-\alpha -\alpha)|X\in \mathfrak{g}1_{2},$ $\mathrm{T}\mathrm{r}X+\alpha=0\}$ ,
$\mathrm{t}_{f}$ $=$ $\{(\begin{array}{lll}0 t -t\end{array})\oplus(-t_{1} t_{1})|t=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1},t_{2}, t_{3})\in \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3})\}$




$V^{(f)}$ $=$ $\mathrm{C}^{t}(\begin{array}{l}01000000000000\end{array})+\mathrm{C}^{t}(\begin{array}{l}00000000000100\end{array})\simeq \mathrm{C}^{2}$ ,
( ) ,
$(\mathfrak{g}^{(f)}, V^{(f)})$ $=$ $(\mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2}), \mathrm{C}^{2})$ ,
.‘
$t.v$ $=$ $tv$ ,
$(t=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1}, t_{2})\in \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{T}^{2}),$ $v=\mathrm{t}v_{1},v2)\in \mathrm{C}^{2})$ ,
$f’$ $=$ $v_{1}^{2}v_{2}^{2}$ ,
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. ,
$b_{f}(s)$ $=$ $(s+1)(s+3/2)(s+3)(s+7/2)$ ,
$b_{f}’(s)$ $=$ $(s+1)^{2}(s+1/2)^{2}$,
. ,
(0, 1, 2, 3),
.
2.28 $\mathrm{E}_{6}$ 27
$\mathrm{E}_{6}$ 27 , $\varpi_{1}$
. [7] [6] Jordan , [3] E7
. $\mathrm{E}_{6}$ 27 [1] .
$V_{\dot{l}}$ $=$
$\mathrm{C}^{3}$ $(i=1,2,3)$ ,
$L_{:}$ $=$ $\epsilon 1(V_{\dot{l}})\simeq s1_{3}$ $(i=1,2,3)$ ,
$L$ $=$ $L_{1}\oplus L_{2}\oplus L_{3}$ ,
$A$ $=$ $L+V_{1}\otimes V_{2}\otimes V_{3}+V_{1}^{*}\otimes V_{2}^{*}\otimes V_{3}^{*}$ ,
$W$ $=$ $V_{1}\otimes V_{2}^{*}+V2\otimes V_{3}^{*}+V3\otimes V_{1}^{*}$ ,
, $A$ $\mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{E}_{6})$ , $W$ 27 . .
$V_{\dot{l}}$ $\gamma_{1}.*$ $(\cdot|\cdot)$ ,
$\wedge^{3}V.\cdot\simeq \mathrm{C}$ , $\wedge^{2}V.\cdot\simeq V_{}^{*}$ ,
$\wedge^{3}V_{}^{*}\simeq \mathrm{C}$ , $\wedge^{2}V^{*}.\cdot\simeq V_{}$ ,
, $\wedge$ $\wedge^{3}V_{-}$ . 1 $L$ $W$
. $L_{:}$ $V_{j}$ $V_{j}^{*}$ $i=j$ , $i\neq j$ , $V_{\dot{l}}\otimes V_{j}^{*}$
. 2 , $V_{1}\otimes V_{2}\otimes V_{3}$ $V_{\dot{l}}\otimes V_{\mathrm{j}}^{*}$ ,
$(u_{1}\otimes u_{2}\otimes u_{3}).(v:\otimes v_{j}^{*})=(v;|u_{j})u_{k}\otimes t\mathit{6}v_{i}$ $\in V_{k}\otimes V_{-}^{*}(k\neq i,j)$ ,
, 3 , $V_{1}^{*}\otimes V_{2}^{*}\otimes V_{3}^{*}$ $V_{1}$. $\otimes V_{j}^{*}$ ,
$(u_{1}^{*}\otimes u_{2}^{*}\otimes u_{3}^{*}).(\dot{v}.\cdot\otimes v_{j}^{*})$ $=$ $(u_{1}^{*}.|v:)u_{\mathrm{j}}^{*}v_{j}^{*}\otimes u_{k}^{*}\in Vj\otimes V_{k}^{*}$ $(k\neq i,j)$ ,
.
$L$ $\simeq$ $\{(\begin{array}{lll}\varphi_{1} \varphi_{2} \varphi_{3}\end{array})|\varphi j\in\epsilon\iota_{3}\}\subset \mathrm{E}\mathrm{n}\mathrm{d}(V_{1}\oplus V_{2}\oplus V_{3})$,
$W$ $\simeq$ $\{(\begin{array}{lll} A C B\end{array})|A,B,$ $C\in \mathrm{M}\mathrm{a}\mathrm{t}(3)\}.\subset \mathrm{E}\mathrm{n}\mathrm{d}(V_{1}\oplus V_{2}\oplus V_{3})$ ,
, $L$ $W$ , $\mathrm{E}\mathrm{n}\mathrm{d}(V_{1}^{\cdot}\oplus V_{2}\oplus V_{3})$ .
, 27 faithful , End(W) Lie Bl , $A$
relation , T . 1 $L$
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, End( )\oplus \oplus ) . 2 $L$ $\mathrm{K}\otimes\ovalbox{\tt\small REJECT}\otimes$
$[\varphi_{1}\oplus\varphi_{2}\oplus\varphi_{3},u_{1}\otimes u_{2}\otimes u_{3}]$ $=$ $(\varphi_{1}u_{1})\otimes u_{2}\otimes u_{3}+u_{1}\otimes(\varphi_{2}u_{2})\otimes u_{3}+u_{1}\otimes u_{2}\otimes(\varphi_{3}u_{3})$
$\in V_{1}\otimes V_{2}\otimes V_{3}$,
$L$ $V_{1}^{*}\otimes V_{2}^{*}\otimes V_{3}^{*}$ , $\varphi$ $-\psi$ . 3
relation [1] ,
$[t_{1}\otimes t_{2}\otimes t_{3},u_{1}\otimes u_{2}\otimes u_{3}]$ $=$ $-(t_{1}u_{1})\otimes(t2u_{2})\otimes(t3u_{3})\in V_{1}^{*}\otimes V_{2}^{*}\otimes V_{3}^{*}$,
$[t_{1}^{*}\otimes t_{2}^{*}\otimes t_{3}^{*},u_{1}^{*}\otimes u_{2}^{*}\otimes u_{3}^{*}]$ $=$ $-(t_{1}^{*}u_{1}^{*})\otimes(t_{2}^{*}u_{2}^{*})\otimes(t_{3}^{*}u_{3}^{*})\in V_{1}\otimes V_{2}\otimes V_{3}$ ,
$[t_{1}^{*}\otimes t_{2}^{*}\otimes t_{3}^{*},u_{1}\otimes u_{2}\otimes u_{3}]$ $=$ $\sum_{i=1}^{3}(t_{j}^{*}|u_{j})(t_{k}^{*}|u_{k})\pi(u_{\dot{l}}\otimes t_{i}^{*})\in L$ ($i,j,$ $k$ distinct),
$(t,u_{i}\in V_{i},t_{\dot{l}}^{*},u_{\dot{l}}^{*}\in V_{}^{*})$ ,
$\pi$ ,




2.29 (27) $(GL_{1}\mathrm{x}\mathrm{E}_{6},\Lambda_{1}\otimes\Lambda_{1},V(1)\otimes V(27))$
$GL_{1}$ $\mathrm{E}_{6}$ 27 .
. [1] ,
$f(\begin{array}{lll} A C B\end{array})$ $=$ $\mathrm{T}\mathrm{r}(_{\ovalbox{\tt\small REJECT}}4B\mathrm{C}\mathrm{I}\mathrm{I}\ovalbox{\tt\small REJECT})-\det$ A-detB-det $C$,
. ,
$v_{f}$ $=$ $(\begin{array}{lll} I_{3} 0 0\end{array})$ ,
$\mathfrak{g}_{v_{f}}$
$=$ $(\mathfrak{g}_{v_{f}}\cap L)\oplus(\mathfrak{g}_{v_{f}}\cap V_{1}\otimes V_{2}\otimes V_{3})\oplus(\mathfrak{g}_{v_{f}}\cap V_{1}^{*}\otimes V_{2}^{*}\otimes V_{3}^{*})$,
$\mathfrak{g}_{v_{f}}\cap L$ $=$ { $\varphi_{1}\oplus$ $\oplus\varphi_{3}\in L|\varphi_{1}=\varphi_{2}$ } ( ),
$\mathrm{t}f$ $=$ $\{t\oplus t\oplus s|t, s\in \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3})\}\subset L$ ,
$Z_{g}(\mathrm{t}f)$ — $\mathfrak{g}1_{1}\oplus(\mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3})\oplus \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3})\oplus \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3}))\subset \mathfrak{g}1_{1}\oplus L$ ,
$\mathfrak{g}^{(f)}$ $\mathfrak{g}1_{1}\oplus(\mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3})\oplus 0\oplus 0)$
$\simeq$
$\mathfrak{g}\mathrm{I}_{1}\oplus \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3})$
V( $=$ $\{(\begin{array}{lll} \mathrm{Y} 0 0\end{array})\in W|\mathrm{Y}:37\hslash \text{ }\partial\vec{\mathrm{r}}\mathrm{F}\mathrm{J}\}\simeq \mathrm{C}^{3}$ ,
( ) ,
$(\mathfrak{g}^{\mathrm{t}f)}, V^{\mathrm{t}f)})$ $=$ $(\mathfrak{g}\mathrm{I}_{1}\oplus \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3}), \mathrm{C}^{3})$,
$(a, t).v$ $=$ $av+tv$ ,
$(a\in \mathfrak{g}1_{1}, t=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(t_{1},t_{2},t_{3})\in \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3}))$,
$f’$ $=$ vlv2v3
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$T\hslash$. \yen $f_{-}^{\wedge}b- \mathrm{f}\mathrm{f}\mathrm{l}\ovalbox{\tt\small REJECT}$}$\mathrm{f}$ ,
$b_{f}(s)$ $=$ $(s+1)(s+5)(s+9)$ ,




2.30 (28) $(\mathrm{E}_{6}\cross GL_{2},\Lambda_{1}\otimes\Lambda_{1},V(27)\otimes V(2))$
.
$(G, V)$ $=$ $(\mathrm{E}6\mathrm{x}GL2, W\oplus W)$ ,
$(g, h).(w_{1},w_{2})$ $=$ $(g.w_{1},g.w_{2})b$,
$((g, h)\in \mathrm{E}_{6}\mathrm{x}GL_{2},$ $(w_{1},w_{2})\in W\oplus W)$ ,





$\mathfrak{g}_{v_{f}}=$ $(\{t\oplus t\oplus\varphi_{3} 1, 2, 3\rangle)\oplus 0$ ,
$\mathrm{t}_{f}=$ {$t\oplus t\oplus s|t$ ,s\in Lie(ST3)}\oplus 0\subset L\oplus g ,
$Z_{q}(\mathrm{t}f)$ $=$ $(\mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3})\oplus \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3})\oplus \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3}))\oplus \mathfrak{g}1_{2}\subset L\oplus g1_{2}$ ,
$\mathfrak{g}^{(f)}$
$\simeq$ (Lie$(S\mathrm{T}^{3})$ $ $0\oplus 0$) $\oplus \mathfrak{g}1_{2}\simeq \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3})\oplus S\mathrm{b}$,
$V^{\mathrm{t}f)}.=$
$\{(\begin{array}{lll} X_{1} 0 0\end{array})\oplus(\begin{array}{lll} X_{2} 0 0\end{array})\in W\oplus W|X_{1},X_{2}$ : 3
$\simeq$ Mat$(3, 2)$ ,
( ) ,
$(\mathfrak{g}^{(f)}, V^{(f)})$ $=$ ($\mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3})\oplus \mathfrak{g}1_{2}$ , Mat(3, 2)),
$(t,\mathrm{Y}).X$ $=$ $tX+X\mathrm{Y}^{r}$,
$((t, \mathrm{Y})\in \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{3})\oplus \mathfrak{g}1_{2},$ $X\in \mathrm{M}\mathrm{a}\mathrm{t}(3, 2))$ ,
$f’$ $=$ $(\det X_{12}\det X_{13}\det X_{23})^{2}$,
. $X_{ij}$ $X$ $i$ $j$ 2 $\mathrm{x}2$ , $f’$
. ,
$b_{f}(s)$ $=$ $(s+5/6)(s+1)^{2}(s+7/6)(s+5/2)^{2}(s+3)^{2}(s+13/3)(s+9/2)^{2}(s+14/3)$ ,
$b_{f}’(s)$ $=$ $(s+1)^{4}(s+1/2)^{4}(s+1/3)(s+2/3)(s+5/6)(s+7/6)$ ,
. ,
(0, 0, 0, 0, 2, 2, 2, 2, 4,4, 4, 4),
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2.31 E7 56
E7 56 , $\varpi_{7}$




$A$ $=$ $\epsilon 1(V)\oplus\wedge^{4}V$,
$W$ $=$ $\wedge^{2}V+\wedge^{2}V^{*}$ ,
$\wedge 2Varrow\wedge^{11^{-}g[}6V\simeq\wedge V^{*}\}\text{ }\mathrm{g}\text{ }\mathrm{f}\mathrm{f}\mathrm{i}\cdot(V)\text{ }(_{t}^{\mathrm{E}_{7}}\text{ },$
$A\mathrm{B}\{\mathrm{L}\mathrm{i}\mathrm{e}\mathit{1}_{V}^{\text{ _{}\wedge}},$. $\text{ }*\text{ }W\mathrm{B}$, $\{\text{ }5.6\text{ }\overline{\tau \mathrm{r}}.\text{ }|^{}.tA\text{ }.\mathrm{I}\grave{\prime}\mathrm{a}\mathrm{e}3\mathfrak{l}^{}\wedge^{4}V\text{ }\wedge^{2}V^{*_{J}}\backslash \text{ }\hat{\text{ }}\mathrm{f}\mathrm{f}\mathrm{l}\mathfrak{l}\mathrm{f},\hat{\wedge}4V\otimes\wedge 2V^{*}\simeq \mathrm{f}\wedge^{\mathrm{f}\mathrm{i}\dot{\text{ }}}\hat{4}V^{*}.\otimes \text{ }\mathrm{f}\mathrm{f}\mathrm{l}\mathrm{F}\mathrm{f}\text{ }\Re \text{ }.\mathrm{f}\mathrm{f}\mathrm{i}2\llcorner\sim 4V\prime_{\text{ }}2V\text{ }\mathrm{f}\mathrm{f}\mathrm{l}J^{-}\mathrm{F}\llcorner^{\wedge}\text{ }\mathrm{f}\mathrm{f}\mathrm{l}\text{ }|\mathrm{f},4\text{ _{}V\otimes}$
$\wedge^{2}V^{*}arrow\wedge^{6}V^{*}\simeq\wedge^{2}V$ .
$\mathrm{E}_{6}$ 27 , faithful End(W) $\mathrm{B}\mathrm{I}$
$A$ relation . , 5 (V) $A$ , $\epsilon 1(V)$
. $\wedge^{4}V$
relation , [1] :
$[e_{f}\cdots e_{r_{4}}, e_{s_{1}}\cdots e_{\mathit{8}4}]1$ $=$ 0 (if $r$ $s$ 2 ),
[$e_{1}\cdots e_{4},$ $e_{4}\cdots$ er] $=$ $e_{4}e_{8}^{*}$ $\in V\otimes V^{*}\simeq \mathfrak{g}\mathfrak{t}(V)$ ,
$[e_{1}\cdots e_{4}, e_{5}\cdots e_{8}]$ $=$ (1/2) $( \sum_{r=1}^{4}e_{r}e_{r}^{*}-\sum_{r=5}^{8}$ erer*)\in g (V).
, $\{e_{i}\}$ $V$ ONB , $\wedge$ .
232 (29) $(GL_{1}\cross \mathrm{E}_{7},\Lambda_{1}\otimes\Lambda_{6}, V(1)\otimes V(56))$
$GL_{1}$ E7 56 .
. [3] ,
$f(w\oplus w^{*})$ $=$ Pf $w+\mathrm{P}\mathrm{f}w^{*}-(1/4)\mathrm{R}(ww^{*}ww^{*})+(1/16)($Tr$ww^{*})^{2}$ ,
. $V$ $\{e_{i}\}$ , $V^{*}$ $\{e_{i}^{*}\}$ , $w\oplus w^{*}\in\wedge^{2}V\oplus$
$\wedge^{2}V^{*}\simeq \mathrm{A}1\mathrm{t}_{8}\oplus \mathrm{A}1\mathrm{t}_{8}$ . ,
$v_{f}$ $=$ $(\begin{array}{lll} 1 -1 O_{6}\end{array})\oplus(\begin{array}{lll} 1 -1 O_{6}\end{array})=e_{1}e_{2}\oplus e_{1}^{*}e_{2}^{*}$,
$\mathfrak{g}_{v_{f}}$
$=$ $\{(\varphi_{1} \varphi_{4})|\varphi_{1}\in\epsilon 1_{2},$ $\varphi_{4}\in\epsilon 1_{6}\}\oplus\langle q.e_{r}e_{\epsilon}e_{t}|i=1,2;3\leq r<s<t\leq 8\rangle$
$\simeq$ $\mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{E}_{6})$ ,
$\mathrm{t}_{f}$ $=$ $\{(s t)|s\in \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{2}),t\in \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{6})\}\subset\epsilon 1(V)$ ,
$Z_{\mathrm{g}}(\mathrm{t}_{f})$ $=$ $\mathfrak{g}1_{1}\oplus \mathrm{L}\mathrm{i}\mathrm{e}(S\mathrm{T}^{8})\subset \mathfrak{g}\mathfrak{l}_{1}\oplus\epsilon \mathrm{t}(V)$ ,
$\mathfrak{g}^{(f)}$
$\simeq$ $\mathfrak{g}1_{1}\oplus\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(b, \mathrm{O}, -b,0,0,0,0,0)|b\in \mathrm{C}\}\simeq \mathrm{g}\mathfrak{l}_{1}\oplus \mathfrak{g}\mathfrak{l}_{1}$ ,
$V^{(f)}$
$=$ $\langle e_{1}e_{2}\rangle$ a $\langle e_{1}^{*}e_{2}^{*}\rangle\simeq \mathrm{C}^{2}$ ,
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$T\hslash$ $h^{\backslash }\grave{\mathrm{b}}\hslash\hslash(\emptyset u*)\dagger \mathrm{f}$,
$(\mathfrak{g}^{(f)}, V^{(f)})$ $=$ $(\mathfrak{g}1_{1}\oplus \mathfrak{g}1_{1}, \mathrm{C}^{2})$ ,
$(a, b).v$ $=$ $\mathrm{t}(a+b)v_{1},$ $(a-b)v_{2})$ ,
$((a, b)\in \mathfrak{g}\mathfrak{l}_{1}\oplus \mathfrak{g}1_{1},$ $v=\mathrm{t}v_{1},$ $v_{2})\in \mathrm{C}^{2})$ ,
$f’$ $=$ $v_{1}^{2}.v_{2}^{2}$ ,
. \mbox{\boldmath $\alpha$} ,
$bf(s)$ $=$ $(s+1)(s+4)(s+11/2)(s+19/2)$ ,
$b_{f}’(s)$ $=$ $(s+1)^{2}(s+1/2)^{2}$ ,
. ,
(0, 5, 9, 13),
.
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